PRIORITY 
J>OCUMENT 



13 




OIVESTOR IN PEOPLE 

The Patent Office 
Concept House 
Cardiff Road 
Newport 
Sou± Wale s 
NPlOi 




om:^^; & C^a^Omlr^^S " '^'^^ ^-'"» ^^(y and (4) 
CooptroUer-Gemral, hereby ceilfy to certfficatts oa behalf of S 

In accordance with the P^itAn+c /r^ 

in^ certificateandanyl^^^^^^^ R"Ies 1982. if a company named 

1980 with the same name as thai ^t^tT ^ ""^""^^^^'^^^ "'^d^'- the CoL^^ 
reg™saveforthesubs^^^^^^ i^diately b'ioSt 

public Imiited company" or their equi^^n^tT? f ' / of the words 

^^omp^l^^Ze^^^^^ nf '""^'^ *° °f the comply 

with which it is so re-registered documents shall be treated as references to the ^ 

Re-registration under the Comna ' 





Sigi 

Dated 16 July 2004 



23/12 '03 16:20 FAX 44 1522 570505 



{ ; 

PateaitsForm t/77 

PHtents Ao 1977 
(Rule iA) 



2 '3 



Dt 
DEC 1003 



LOVEN ft CO 



PATENT OFFICE 



Id 02/OS 



23SEC03 E86i719-I D02761 

?&i/7700 0.00-0329808.0 H08E 




1/77 



Request for grant of a patent 

(See the mte^ on tJio back of this fiM-m. Yi/ii can aLa 
set afid exphnatary hqfletjrom the Patent €ffiec to 
help ycrufiit w thisfprm) ' 



2 3 DEC 2003 



The Pateni Drficc 

Cs^rilifrRoad 

Suiiih Wales 
NP10 899 



P1187.GBA 



2. Patent application munbcf 



(The Patent Q^ci' wVIflU In tkisptim 



0329808.0 



3. Full namei, address and postcode of iiic or of each 
applicant fjmdwiine all sunuimes) 



Newland» Tedmologr LiniHed 
Unit 3F Newlands Science Park 
inglemire E.ane 
HULL 
HU«7TQ 



PateplN APP niinib<R' ((fyou Amw itj 

If the q^plicnnt iR A corpMn^c give ihtf 
countxy^tate of its mcoTpanainn 



UK 



4. Titlfi af the iavi^niiOA 



NOISE POLLUTION LIMITER 



5. Name ofyour agent /'{^'>'oti/2fW^<3ri3tf; 

"AddreHS far Hcrvicc** in the United Kbiftdom tct 
\Mch ol! onf¥i»pnndcnce tfhoufd be stent 



I^atcnts ADJ* numbor (ifynu hnc^v it) 



LOVEN & CO 

Quantum House 
3D Tentercraft Street 
LINCOLN 
LN5 7DB 



4467460003 



6. Priori^*: crnmp Jcte th is scxiiun i Fyou arc 

ddclarln^! pHAtit^- from ont in-mon: earlier paiexxt 
applicationtt^ filed in thv- last 12 monEhs 



Couniry 



Priorii> appUcaiion numtsLT 
C^you know it; 



natiioi'siiiiin 



PivffiidnulK. etc. CcmpJinc ihis section only if Nunabtfruf carli«r UK appUeaHoA Dai^ of rointi 

thIJ! applicatlcm is a divhsiiflnal ^plicalion or (^^^y • '""'W^i /rsar; 

n»uhed fnam an entitienoem di$put<> <5ca note f) v * 

Is a Piiicnui Furni 7^77 (.Suuemcnt of invcntcirsbip ^ ^ 
«ind ot'riet)t to grant ol' a patent) icquircd in 
support i>f th I? request? 

Answia-YKSift ' ' 

(a> aiiy QppUcam lUuned in part i in niit w inventor^ nr 
(^3 thcfi? IS an invcntDr ^lio ts not named as an 
applicant or 

<c) unynamiid applicant ten corporate body 
Othcnviw an»vcr NO tSccAote (d)} 



Paienls Form 1/77 



LOVEN &. CO . ' pAiEOT OFFICE 



@ 03/06 



P nts Ftirra 1/77 

9. AccomrwyJiig documental A ifflteirtappi^ 
must iflclode a daiscrlptfoD of tha invention. Not 
. caunang AipJicates, please etitar the number flf 
pi«Bs of each Item occompanying thh fomi: 

C4>ntinuatlon sheets orthi& form 0 




Description 5 ] 
Claim(s) tru^ 
Abstract a 



lU. Jf >ou arc also tiling any of tbc toJtowin^Ss"^^'^^ " 
how many againil each ilcm. 

Priority documcnis 
Tninslutions of priority dcicumcnts 
Sintiirni^it nf m^'cniOTvhip ami right 

Request r»r pn?llinin4ii>' (nuuninau'an 
and search (PatouhFwmw??) 

Request ror.qiriwtq„Uve«ri54iminmioii 



21. JAVerequflst the grant ofa 



Sigiiaxura(5) 



Any other documen ts 




Wamtng 

applying for a patent aIm«d"Sv£S?^' ^'"^^-^ ^^^Bdom. Section S oftfic a« ^rS^T^" ™ '""'"^^ 

a) tfyou need hdp to flu in thb Jbrtit cf l>^,ve anv suesiin™ »i 

^. i¥M YES m Pm 8, a Pacnts Fom 7/77 wlU need lo-fae filed. 



Patents Fottti 1/77 



25/12 '03 18:20 FAX 44 1622 870808 -. LOVEN ft CO ' 

UjyW ft CO PATENT OFFICE ©04/08 



• . -1 - 
Noise Pollution Lhnlter 



Field of the loventiCHt 

■mis invention relates to the control of noise levels to avoid environmental noise 

poHutlQn or to create areas of sound masking;- 

S Background to the irfvenlScm 

In the use of loudspeakers or p^nel ^co^^c emitters to provide Information In 
public spac« rt usual that the sound emitted from th^ panel Or loudspeaker Is at a con- 
stant volume, or may be turnad up ^d down manually In r«ponse to complaints or 
quests. TTife is Inconvantent and results usually from variations In the ambient nofae level 
10 so that the emitted sound will at different times appear either too loud or not loud 
• enough. If a loudspeaker te used a, the emitter the point sour« nature of thls emltter 
means that the sound is often projected beyond the area in which It is required aod W 
ates a noise nuisance. 

It fa well known that automatic gain control (ACQ circuits have been used tn Irs 
15 to increase the volume from the radio as the car goes faster . and the ambient nois. level 
increases. It Is also known that signal compression has been used to reduce the a|iaiiiic 
range of radio output In car radios so that the quiet pieces- of music can still be - heird 
above high ambient noise levels, without making the louder pieces In the music too loud. 
Both of these mechanisms are designed to avoid the driver having to constantly adjust the 
20 . volume controls. 

Our PCT application PCT/GB02/01 1 1 1 describes an application fer the use of 
actuators, and more partlculariy magnetostrictive actuators to drive panels to be used as 
advertising or information media, for ejcample kiosks In shops, the shop window itself, or 
train and bus panels and windows. Rands driven In this way produce. In effect., a multtplic 
25 ily of small point sources which behave as a flat pane sound source. 
Summary of the Invention 

This im^tlpn provides means for varying the emitted sound level so that It 
mains at a constant averse level above ambjenl; in order to enable shaping of the emit- 
ted sound envelope so that It stays within the ar^a in which It Is needed and avoids unnec^ 
essary noise pollution. It can also be used to cn^te a controlled envelope or curtain of 
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white or pink noise or a specialised mix of frequencies that directly affect the Incoming 
audio signal, for example speech, so that private conversations are masked and cannot be 
overheard or zones where external noise Is damped or masked to create apparent 'quiet' 
area* or areas where there is a perception of qtfiet. This perception of quiet is. a function 
5 of the psycho-acoustic effect of the source of the Issued sljjnal being closer to the recipient 
than the background noise sources., a phenomenon that has been widely reportsed, 
achieved by the sound envelope created by the targe planar signal creating a volume of 
sound, rather than a point source of sound normally achieved by traditional point source 
speaker solutions. 

10 According to this invention it has been found that using AGC circuitry and com- 

pression of the output audio signal together with a panel based sound emitter, a planar 
sound envelope can be created that generally follows the contours of the panel which can 
be so configured to avo{d the sound emitted from the panel, shop window or kiosk from 
spilling Into areas where it Is not needed* This Is achieved by the planar si^ being care- 

15 fully/set to a foced volume above the ambient such that the emitted ^gnal appears to 
travel a controJIed distance before being confronted and overpowered by the ambient 
sound. 

It has been found that point source emitters, loudspeakers, cannot usefully be con- 
trolled In this way. It is well known that that sound needs to be only a small number of 

20 decibels above the ambient noise level to be noticed the lower end of the range) and 
to be heard and understood (at the upper end of the range). 

Accordtng to this invention any given sice that has external levels of sound cf the 
type generated by passing cars, people etc, can be calibrated so that at a given distance 
from the emitter (for example a window) the sound which is output at a small number of 

25 decibels higher than the ambient sound (3dB - lOdB depending on ambient conditions) 
falls below the ambient at a predictable dfatance due to the strength of the ambient noise 
in the area, and It Is no longer heard because it Is masked or overpowered by the ambient 
noise. If panel emitters are used, for example by converting a shop window into a planar 
loudspeaker, then the edge of the sound envelope so created will be perceived to run 

30 generally parallel to the shop window and can be tailored to be heard for only a fixed dls- 
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tante from the window, pethaps the width of the pavement The planar signal, the con- 
troJ sy^m and the preset values programmed Into the automatic gain control system are 
all key elements In establishing this level cf control. The'r^e are a number of proprietary 
• gain control systems that are available on the market.' for example the Symetrix 371 or 
5 372. However, traditionally they are not used In conjunction with large planar emitting 
panels for the purposes referred to herein. 

in a train carriage the same effect can be used to deliverlnfbrmation only to cer- 
tain areas or to control sound masking outputs so th^t the com^ereatfons in one. seating 
area cannot be overheard in another. In this appllcatten of the Im^enljon. the driven sur-. 
10 facfis may be dividers, tables, windows.- luggagp racks or seat backs, for example. 

The system of thk Inventton may also be used to shape sound to guide people 
along certain street areas or In certain directions for crowd control. For example In tun- 
nels, a celling mounted ^stem could be used that enables people to hear tLr waj? 
• through the tunnel in the event of fire. In retail or other public places wher^ the iystem Is 
15 used for advertising, the gain control will ensure that the public below the surflce hear^ 
the audio signal as they move through the space or stand beneath H; m a similar ^hlon W 
that described above. 

Periodic sampling of the ambient noise level is needed with feedback through digi- 
tal or analogue AGC circuitry to maintain the correct size of the sound envelope. Ia the 
20 distance from the emitter that the sound can be heard at a higher level than the back, 
ground. The sampling Is preferably arranged to take place In the abisence of the emitted 
sound, and is averaged over a suitafate period to avbW unnecessarily r^pid changes In 
emitted sound volume. 

In one embodiment of the Invention, the AGC clrx:ultry is configured to detect 
25 small gaps or pauses, for example in the speech or music, in the input signal from the au^ 
dio sourw and to measure the ambient noise level during these gaps or pauses. In an d- 
temative embodiment, the sampling Is taken simultaneously when the output is running 
and deducted fix.m the known level of output determined by the system. In either em- 
bodiment, the microphone signal is averaged over time and used to alter the volume of 
30 the output so that the output volume is maintained at a predetermined level above ambl- 
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ent. The rate of {ncre^seanddecreswe Is an important part of this consideration. For ex- 
ample, it is necessaiy that the decrease is faster iJian the Increase such that, as the ambi- 
ent sound level drops, the emitted sound does not lag at the higher level and create a nul- 
- ranee. Concession of *6 dynamic range of the output dgnal further Improves tfie dtrfini- 
5 tlon of the boundaries of llie sound envelope and makes it easier to maintain a constant 
boundary distance from the emittEr. In tills Instance, a compressor limJter would be used 
in conjunction with the control system allowing a simpler set up to be achieved by deter^ 
mining only the level of gain over the ambient noise required and the actual volume to set 
the system in the first instance, ^ 
10 In either case, however. In order to provide a control interface after the system 

has been calibrated, a volume differential control will be used, marked out in units that 
could correspond to distance from the emitter, to control the position of the faoundao^, 
enabling the user to affect the distance to be covered by the audio. 

In a further refinement of this system passive infrared detectors may be used to 
15 detect the presence of people and switch on the emitted sound only when there is some- 
one tinere. Other types of Input device may be used to detect the presence of people, for 
ex^pie the microphone that is used to determine the ambient sound leveL Other con- 
trols, for example timers a remote switching on and ofF, and a remote audfo source con- 
trol system, may be used, 
20 The system may be tailored so that only one specific type of sound Is being looked 

for, for example the sound of^ aircraft to trigger a window masking system, a train, car 
noise, tunnej noise (if u.sed In train windows) a similar where tine output that is played 
(rather than musjcal speech) is a predetermined set of frequencies known to mask the 
effect of the Identified external noise. Another application is to identify an Increase in am- 
25 blent noise outside the door, all the noise in an adjoining room In for example the motor, 
v/hich may be the uigger used to instigate a masking signal to be issued from the window, 
door wall panef. I^any similar applications may be found for the Invention. 

A system could be configured to monitor the audible signal generated by a panel 
or other surface and thereby determined the Integrity of die panel. One appilcalion of 
30 . this aspect of the Invention would be in any self-contained or open structure where the 
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Integrify of th^ structure w||( respond to the fnput frequency In the known and predictable 
manner. When the emitced sighal Is sent, the microphone will pick up this output arwl 
compare it with a stored reference signal. Any change in the received response as com- 
• . p^red with a stored reference signal- can Indicsite that the structure has been damaged or 
5 Its integrity otherwise affected, and so allow a warning to be issued. 
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